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Description 

[0001] This invention relates to methods for operating 
a time division multiple access (TDIVIA) transmitter, and 
to TDMA transmitters. 5 
[0002] Baseband envelope interference caused by 
radio transmissions is a well-known problem. It differs 
from conventional radio interference in that the device 
that is interfered with is not Intended to receive radio 
signals at the frequency of the signal causing the inter- io 
ference. It occurs because virtually all electronic devices 
contain wires that can act as antennas, and semicon- 
ductors that can act as rectifiers or detectors. A spurious 
antenna can pick up a radio signal and a spurious rec- 
tifier can convert it into a voltage (or cunrent) proportion- i5 
al to the instantaneous power of the radio signal. This 
spurious voltage (or current) signal has the potential to 
disrupt the operation of the electronic device If it resem- 
bles the signals normally handled by the device. For ex- 
ample, if the interfering radio signal exhibits envelope 20 
variations at frequencies within the audible range, it can"=^'' 
interfere with devices such as hearing aids and audio 
tape recorders. Similarly, if the envelope variations oc- 
cur at frequencies in the range of a few Hertz, which are 
typical of the signals handled by cardiac pacemakers, 25 
or fire and burglar alamis, the radio signal has the po- 
tential to interfere with such devices. 
[0003] While baseband envelope interference is an 
old problem, it has recently become particularly impor- 
tant because of two factors: a) the ubiquity of portable 30 
communication devices capable of transmitting at high 
RF power levels (most notably, cellular telephones); and 
b) the advent of digital communication standards based 
on time division multiple access. The second factor is 
important because the major cause of disruption comes 35 
from the time variations in the transmitted RF power. A 
transmitted radio signal with a constant envelope is rel- 
atively harmless. Therefore, conventional analog cellu- 
lar telephones, which use frequency modulation (FM) 
with a frequency division multiples access (FDMA) 40 
scheme are not a major source of baseband Interfer- 
ence because they transmit a signal whose instantane- 
ous power level is substantially constant in time. By con- 
trast, TDMA Is characterized by short bursts of powerful 
radio transmission separated by longer gaps during 45 
which no transmission takes place. These wide varia- 
tions in the transmitted radio power are a known cause 
of unwanted interference. 

[0004] A mobile radio transmitter in a TDMA system 
transmits a burst of an information-bearing signal, such 50 
as a coded speech signal, at a carrier frequency within 
a designated time slot within a defined frame of fixed 
duration. The successive bursts of the information-bear- 
ing signal are transmitted in the same time slot in suc- 
cessive frames. Both the time slot and the frequency 55 
used by the transmitter are assigned by a system con- 
troller. While one transmitter in a system is transmitting 
In one specific time slot, other transmitters are simulta- 



neously operating at the same frequency using the other 
time slots within the frame. Other transmitters within the 
system are also simultaneously operating in a similar 
manner at other carrier frequencies. TDMA transmis- 
sion techniques are used in various systems such as 
the Global Systems for Mobile Communication (GSM), 
IS-54 of the Telecommunications Industry Association 
(TIA), Japanese Digital Cordless (JDC). Other similar 
^ types of time division techniques are time division du- 
plexing (TDD) (used, for example, in CT-2), and hybrid 
TDMA/TDD systems such as the personal handy phone 
(PHP) arid digital European cordless telephone (DECT). 
For the purposes of this specification. TDMA, TDD and 
TDMA/TDD systems shall all be referred to as TDMA 
syst^msf 

[0005] FIG. 1 shows the steady-state output power 
versus time relationship for TDMA transmission as 
might occur in a portable radio transmitter that complies 
with the GSM standard. As can be noted, time is subdi- 
vided into TDMA frames, which are then further subdi- 
vided Into eight transmission time slots. A particular ra- 
dio transmitter transmits at a particular power level (Pq 
for example), in a particular time slot (slot #3, for exam- 
ple), and at a particular frequency (f^, for example). 
Thus, In accordance with the GSM standard, up to eight 
Independent portable TDMA radios in separate wireless 
terminals are able to time-share a single frequency 
channel for simultaneous calls. Each TDMA radio is in 
a "transmit mode" during its assigned time slot and in a 
"quiet mode" during the remaining time slots. 
[0006] Based on the pattern of FIG. 1 , the frequency 
spectrum of the baseband envelope interference 
caused by a TDMA mobile radio that complies with the 
GSM standard can be calculated. Inasmuch as there Is 
a signal component occurring during one time slot each 
frame, there is a strong component at a fundamental fre- 
quency equal to the TDMA frame rate (which is approx- 
imately 217 Hz for GSM). There is also a somewhat 
weaker component at the second harmonic frequency 
equal to twice the TDMA frame rate, and progressively 
weaker components at all the harmonic multiples of the 
TDMA frame rate. 

[0007] A prior art method for eliminating the interfer- 
ence from these potentially interfering signal compo- 
nents at the frame rate and its multiples in such a TDMA 
transmission system is disclosed in UK Patent Applica- 
tion GB 2 238 449 A, published May 29. 1991. As dis- 
closed therein, an additional signal is transmitted by the 
TDMA transmitter in all of the other seven time slots at 
a different frequency but at the same power level as the 
signal transmitted in the assigned time slot. In that way 
the transmitter is always transmitting a signal of contin- 
uous output power, thereby eliminating the signal com- 
ponents at the fundamental frequency and at all of Its 
harmonics. Disadvantageously, however, transmitting a 
signal of continuous power throughout the entire TDMA 
frame each and every frame requires substantially larg- 
er battery consumption and requires a transmitter am- 
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plifier capable of dissipating much larger average power 
levels. Both factors would disadvantageously lead to a 
larger and heavier transmitter. Furthermore, the tunable 
oscillator (or frequency synthesizer) in the TDMA trans- 
mitter would need to switch quickly between the fre- 5 
quency of the information-bearing burst during the as- 
signed slot and the frequency used for transmission dur- 
ing the rest of the frame. This requirement may greatly , 
increase the cost of the oscillator and thus the transmit- 
ter. For these reasons, such a method for reducing the 

signal components at the fundamental frequency and 

its harmonics is thus not likely to find widespread adop- 
tion In such TDMA radio transmitters. 
[0008] EP-A-0 765 043 describes an energy effi%Jt>-^" 
time-division radio that reduces the induction of base- 15 
band interference. Baseband interference from an infor- 
mation-bearing signal sent from a transmitter is reduced 
using energy-reducing pulses sent periodically or spo- 
radically during other idle time slots of the same frame.. ^ . 
The idle time slots being those allocated to other trans- 20 
mitters of the system. The transmission of these addi- 
tional energy-reducing pulses alters the periodicity of 
the average RF power envelope thereby reducing base- 
band interference. 

[0009] As previously noted, interference at 217 Hz 25 
and its multiples may cause interference with certain de- 
vices such as hearing aids and audio tape recorders. 
Interference at much lower frequencies in the order of 
a few Hertz, also as previously noted, may cause inter- 
ference with devices such as cardiac pacemakers and 30 
burglar and fire alarms. TDMA transmission under the 
GSM standard during steady-state communication con- 
ditions does not have signal components at such low- 
frequencies. However, there are situations, such as dur- 
ing call setup, where the GSM protocol prescribes that 35 
the mobile transmitter not transmit in certain occurrenc- 
es of the TDMA frame. When that happens, the frequen- 
cy spectrum of the baseband envelope interference ex- 
hibits components at frequencies lower than the TDMA 
frame rate. In particular, it is known that a mobile radio 40 
terminal complying with the GSM standard can. at times, 
cause baseband envelope interference at low frequen- 
cies around 2 Hz and 8 Hz. These frequencies are 
known to cause disruption in the operation of cardiac 
pacemakers and sensors of various types, (see, e.g. V, 45 
Barbaro et al., "Do European GSM Mobile Cellular 
Phones Pose a Potential Risk to Pacemaker Patients?", 
Pace, June 1995, pp. 1218-1224). 
[001 0] An object of the present invention is to reduce 
the potentially interfering low-frequency signal compo- 50 
nents caused by TDMA mobile radio transmitters. 
[0011] According to one aspect of this invention there 
is provided a method as claimed in claim 1 . 
[0012] According to another aspect of this invention 
there is provided a method as claimed in claim 8. 55 
[0013] According to a further aspect of this invention 
there is provided a TDMA transmitter as claimed in claim 
11. 



[0014] According to yet another aspect of this inven- 
tion there is provided a TDMA transmitter as claimed in 
claim 18. 

[0015] In an embodiment of the invention, a TDMA 
portable radio transmitter selectively transmits within at 
least one time slot, but in less than all the time slots, a 
non-information-bearing interference-compensating 
signal at a predetermined compensation frequency des- 
ignated for such purposes that is other than the trans- 
mitting frequency assigned to the transmitter, in order to 
compensate for variations in the signal power in the 
transmitter's designated tinne slot imposed by a commu- 
nications protocol of the radio system. Thus, if the com- 
munications protocol requires, for example, that the ra- 
dio transmitter omit or skip transmitting an information- 
bearing signal burst in one or more TDMA frames, the 
transmitter transmits in such frames the non-informa- 
tion-bearing interference-compensating signal at the 
compensation frequency and at the same signal power 
used in the other frames to transmit information bursts. 
In a similar manner, if the communications protocol re- 
quires that the radio transmitter transmit an information- 
bearing signal burst that is shorter than the time slot dur- 
ing its designated time slot in one or more TDMA frames, 
then the interference-compensating signal is transmit- 
ted adjacent to the information-bearing burst within the 
same or a nearby time slot at the compensation frequen- 
cy and at the power of the information-bearing signal 
burst. 

+Brief Description of the Drawings 
[0016] 

FIG. 1 shows the steady-state output power versus 
time relationship for a prior-art mobile TDMA radio 
transmitter operating under the GSM protocol; 

FIG. 2 shows the output-power versus time relation- 
ship for a mobile TDMA radio transmitter for which, 
in one illustrated frame, the protocol specifies that 
an information-bearing burst not be transmitted and 
a non-information-bearing interference-compen- 
sating signal at the compensation frequency is 
transmitted in its place; 

FIG. 3 shows the output power versus time relation- 
ship for a mobile TDMA radio transmitter for which 
the protocol specifies that the Information-bearing 
burst be transmitted at a reduced power level during 
a specified frame and an interference-compensat- 
ing signal is transmitted during such frame at the 
compensation frequency to compensate for such 
reduced power; 

FIG. 4 shows the output power versus time relation- 
ship for a mobile TDMA radio transmitter upon turn- 
on for which an interference-compensating signal 



25 



3 



5 



EP 0 878 928 B1 



6 



at the compensation frequency is transnnitted at In- 
creasing power levels in several frames prior to the 
transmission of the first infomiat ion-bearing burst at 
full power level; 

FIG. 5 shows the output power versus time relation- 
ship of a single time slot of a frame during which, in 
accordance with a protocol, a shorter-than-usual in- 
formation-bearing burst is transmitted, and for a 
time equal to the difference between the duration of 
a non-shortened burst and the duration of the short- 
ened burst, a burst extending non-information- 
bearing interference-compensating signal at the 
compensation frequency is transmitted; 

FIG. 6 shows the output power versus time relation- 
ship for a mobile TDMA radio transmitter embody- 
ing the invention, in which due to interference at the 
fundamental frame rate, an interference-compen- 
sating signal is transmitted in a time slot in every 
frame; and 

FIG. 7 is a block diagram of a mobile TDMA radio 
transmitter embodying the invention. 

Detailed Description 

[0017] With reference to FIG. 2, information-bearing 
signals are transmitted during time slot 3 of frames 1, 3 
and 4 of a mobile TDMA radio transmitter operating un- 
der the GSM protocol. The transmitter transmits at a par- 
ticular power level (Po) and at a particular frequency (f^). 
The protocol may require that no information-bearing 
signal be transmitted at frequency f^ in certain frames, 
such as frame 2 in FIG. 2. 

[0018] In order to minimize the low-frequency signal 
components that would arise from a pattern in which no 
signal power is transmitted during certain frames, the 
transmitter is modified to transmit during each of such 
time slots a non-information-bearing interference-com- 
pensating signal at substantially the same signal power, 
Pq, but at a compensation frequency, f^., designated for 
such transmissions. Thus, when the protocol requires 
that a particular radio not transmit in certain TDMA 
frames, the radio instead transmits in those frames at 
substantially the same signal power as in the other 
frames where it is required to transmit an infonmation- 
bearing signal, using the same time slot but at the fre- 
quency of the interference-compensating channel. A 
particular frequency channel is designated as a commu- 
nal interference-compensating channel that is shared 
by all TDMA radio transmitters on a system. In a typical 
application, the frequency of the interference-compen- 
sating channel is sufficiently close (within a few percent, 
for example) to that of the information-bearing channel 
such that the behavior of the transmitting antenna and 
the parasitic receiving antenna in a unit suffering the in- 
terference are essentially the same. As a result, the 



amount of baseband envelope interference will be sub- 
stantially the same and there will be no frequency com- 
ponents below the TDMA frame rate. 
[0019] The need to sacrifice one frequency channel 
5 for use as an interference-compensating channel 
means that the total system capacity is somewhat re- 
duced. Since the interference-compensating channel is 
shared among all transmitters and all cells of a cellular 
system, however, only one interference-compensating 
10 channel is required. For example, in the GSM standard 
there are 124 frequency channels. If a single channel is 
designated as an interference-compensating channel, 
the reduction in system capacity is only 0.8% . If an entire 
frequency channel is not designated as the interference- 
's compensatihg Winnel, in another embodiment of the 
present invention a subset of the TDMA frame time slots 
are designated as interference-compensating time slots 
to be used at a particular compensation frequency, f^,. 
Thus, only certain TDMA time slots in the interference- 
20 compensating channel are designated for compensa- 
tiorY jiurposes. The remaining slots at the compensation 
frequency are available for information-bearing signals. 
As in the previously discussed embodiment of the in- 
vention, the TDMA radio transmits a burst in each and 
25 every TDMA frame. However, in this embodiment, when 
the protocol calls for an information-bearing burst to not 
be transmitted in a certain frame, an interference-com- 
pensating burst is transmitted in the interference-com- 
pensating slot nearest the position of the slot can7ing 
30 the information-bearing bursts at the compensation fre- 
quency. With this variant of the invention, the desired 
reduction in frequency components below the TDMA 
frame is not as great. The extent of the reduction is de- 
pendent upon how many slots in the TDMA frame are 
35 designated as interference-compensating time slots, 
with more being better. 

[0020] It should be noted that, in either case, it is not 
necessary for all transmitters in a TDMA system to im- 
plement the interference-reduction technique. For ex- 

40 ample, the technique might be implemented as an op- 
tion in the transmitters used by wearers of pacemakers. 
In this case, the system controller would instruct these 
select transmitters to use a particular compensating fre- 
quency that can be assigned dynamically, as needed. 

45 Most of the time, when only phones that do not require 
the technique are in use, the compensating frequency 
is available for normal communications use. 
[0021] In another embodiment, if a particular protocol 
calls for the transmission of an information-bearing burst 

50 at a reduced power level during its assigned time slot in 
certain frames, then to compensate for the low-frequen- 
cy signal components that would othenrt/ise arise, an in- 
terference-compensating burst is transmitted during 
such frames at the compensation frequency in one or 

55 more adjacent or near-by time slot at a power level that 
compensates for the reduced power level of the infor- 
mation-bearing burst. Thus, as shown in FIG. 3, the out- 
put power of the information-bearing-burst transmitted 
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in slot 3 is reduced by half to Pq12 in frame 2 in accord- 
ance with a protocol. Thus, an interference-compensat- 
ing signal is transmitted at the compensation frequency 
fj. in time slots 2 and 4 at the power level Pq/4. Note that 
in FIG. 3, the transmitter needs to quickly switch from 
the frequency f^. of the compensating signal to the fre- 
quency f^ of the infomnation-bearing burst between slots 
2 and 3, and again from the frequency fp of the infomia- v 
tion-bearing burst, to the frequency f^ of the compensat- 
ing signal between slots 3 and 4. A small gap (shown 
somewhat exaggerated in FIG. 3), during which no 
transmission occurs, is therefore required at each tran- 
sition in order to avoid spurious transmission at unwant- 
ed frequencies while the transmitter switches from the 
compensating signal to the information-bearing burst 
and from the information-bearing burst to the compen- 
sating signal. This gap can be made as long as neces- 
sary to allow the tunable oscillator (or frequency synthe- 
sizer) in the transmitter to switch frequencies. By keep- 
ing the gap small compared to the duration of a burst, 
the advantageous reduction of baseband envelope in- 
terference will be substantially the same. In order for the 
total signal energy (power x duration) of the reduced- 
power burst plus the compensating signal to equal the 
signal energy of a burst in a frame in which a full power 
information-bearing burst is transmitted, the compen- 
sating signal is extended beyond the slot boundaries to 
compensate for the necessary gap. Thus, in FIG. 3, the 
compensating signal in slot 2 commences in slot 1 , and 
in slot 4, extends into slot 5. 

[0022] In a further embodiment of the invention, the 
interference-compensating signal may have a higher in- 
stantaneous power over a shorter duration of time than 
the power and duration, respectively, of the information- 
bearing burst it is replacing. Similarly, the interference- 
compensating signal may have a lower instantaneous 
power over a longer duration of time than the power and 
duration, respectively, of the information-bearing burst 
it is replacing. Essentially, the energy of the interfer- 
ence-compensating signal should substantially equal 
the energy of the information-bearing burst it is intended 
to replace. 

[0023] In a similar manner, when a portable radio is 
first turned on and starts transmitting at full power in its 
assigned time slot in every frame, the abrupt change 
from zero power output to full power output creates low- 
frequency components. An interference-compensating 
signal is transmitted at the compensation frequency in 
the initial frames, at increasing power levels in succes- 
sive frames, prior to the commencement of transmission 
of the information-bearing bursts. As shown in FIG. 4, 
an interference-compensating signal is transmitted at 
the power level of P^JZ at compensation frequency f^, 
during time slot 3 of frame 1 , and at power level 2Po/3 
at frequency f^ during time slot 3 of frame 2. In frame 3, 
the information-bearing burst is transmitted at full power, 
pQ, at its assigned frequency f^ during its assigned time 
slot 3. The gradual introduction of transmitted power 



thus reduces the low- frequency signal components pro- 
duced. 

[0024] It has been heretofore assumed that all trans- 
mission bursts have the same duration, i.e., the length 

5 of a time slot. In some system this in fact may not be 
true. For example, in the GSM standard, the so-called 
"random access channel" bursts are shorter than regu- 
/ lar bursts. Two techniques of the present invention can 
be applied to such systems. 

10 [0025] In accordance with the first technique, when 
transmitting in the interference-compensating channel, 
the duration of the interference-compensating burst is 
adjusted to match the duration of the corresponding in- 

■^^^^formation-bearing bursts. A system can be envisioned 

15 where the protocol requires the simultaneous use of 
several bursts of different sizes and power levels in the 
same TDMA frame. In such a case, in those frames 
where some or all of the infomnation-bearing bursts are 
supposed to be omitted, the omitted bursts are replaced 

20 with interference-compensating bursts at the compen- 
sating frequency that match the energy contents of the 
corresponding missing information-bearing bursts. 
[0026] In accordance with the second technique, in- 
formation-bearing bursts that are shorter than others are 

25 extended in length so that all bursts become equal in 
size. The extension can be accomplished by transmit- 
ting at the compensating frequency, f^,, at substantially 
the same power level, Pq, as that of the burst being ex- 
tended, for a period of time equal in duration to the de- 

30 sired extension, immediately following (or preceding) 
the burst being extended. FIG. 5 illustrates this embod- 
iment. As in the embodiment of FIG. 3 discussed herein 
above, the transmitter needs to quickly switch from the 
frequency f^ of the information-bearing burst, to the fre- 

35 quency f^. of the compensating signal during the exten- 
sion period. Thus, as can be noted in FIG. 5, for the rea- 
sons previously discussed for the embodiment of FIG. 
3, a small gap, during which no transmission occurs, is 
required at the transition. Also, as in FIG. 3, the com- 

40 pensating signal extends beyond the slot boundary for 
a duration equal to the gap to maintain the total signal 
energy of the reduced-length infonnation burst plus the 
compensating signal at the same energy level of a full 
slot-width information burst. With all bursts having the 

45 same duration due to the extension, the invention can 
be applied as previously discussed to achieve the ad- 
vantageous reduction in baseband envelope interfer- 
ence. The advantage of this second more complicated 
technique rather than the first technique described 

50 above in a system with variable burst lengths is that, by 
effectively making the length of all bursts the same, the 
reduction of the unwanted low-frequency components 
of the baseband envelope interference can be made 
more complete. This is particularly important if the pre- 
ss tocol requires frequent, rapid switching from bursts of 
one length to bursts of a different length. 
[0027] The embodiment of the invention in FIG. 6 can 
also be used if signal components at the fundamental 
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frequency of the frame rate cause interference with cer- 
tain devices, but which devices are not susceptible to 
signal components at multiples of the frame rate. In ac- 
cordance with this embodiment, a compensating signal 
Is transmitted at frequency f^ within a time slot in every 
frame. As shown in FIG. 6, the compensating signal at 
the same power level, Pq, of the information-bearing sig- 
nal, is transmitted in slot 7 of each frame. Thus, there 
will be no Interference components at the frame rate, 
but only at twice the frame rate and at multiples thereof. 
[0028] With reference to the simplified block diagram 
of a mobile transmitter 700 in FIG. 7, an information- 
bearing signal to be transmitted is inputted on lead 701 
through a selector 702, controlled by a controller 705, 
to a modulator 704, which modulates the signal for 
transmission with a cannier frequency outputted by a 
controllable oscillator 703. Oscillator 603 is controlled in 
frequency by the controller 705, which determines from 
a system controller (not shown) the frequency f^ at 
which . the. transmitter 700- is to transmit its bursts of in- 
fomiation. Controller 705 also controls the timing at 
which the unmodulated carrier output of oscillator 703 
changes frequency to the frequency f^ of the interfer- 
ence-compensating signal. Bursts of the modulated in- 
formation-bearing signal are amplified an amplifier 706, 
controlled by the controller 705, and passed to ah an- 
tenna 707. The interference-compensating signal, out- 
putted by the oscillator 703 at the compensation fre- 
quency fg, may be modulated by modulator 704 by a 
non-information-bearing signal inputted on lead 708 to 
selector 702. Alternatively, the oscillator output at com- 
pensation frequency fc may pass unmodulated by mod- 
ulator 704, in response to a "no modulation" signal on 
input lead 709 to selector 702. The output of selector 
702 of the information-bearing signal on lead 701, the 
non-information-bearing signal on lead 708, or the "no 
modulation" signal on lead 709 are determined by con- 
troller 705. Controller 705 has stored in an associated 
memory (not shown) timing and frame pattern informa- 
tion associated with terminal 700. Accordingly, It 
"knows" for each time slot of each frame whether the 
transmitter is in a mode to be 1) transmitting a burst of 
an information-bearing signal, 2) transmitting an inter- 
ference-compensating signal, or 3) is in a quiet mode 
during which no transmission is to take place. Thus it 
controls oscillator 703 to output a carrier frequency ap- 
propriate to the each of the three modes and controls 
selector 702 to provide the appropriate modulating or 
non-modulating signal to modulator 704. Controller 705 
further controls amplifier 706 to turn-off amplification to 
produce a zero output during the quiet mode and to am- 
plify its input signal at other times with the amount of 
amplification being adjusted to achieve the desired 
transmitted power level. Thus, as previously described, 
the interference-compensating signal is selected for 
output during those frames in which the usual steady- 
state power level of the information-bearing signal is not 
transmitted at all, is transmitted at a reduced power lev- 



el, and/or is transmitted for less than its usual time slot 
duration. Thus, as described, if the protocol requires that 
no information-bearing signal be transmitted during a 
frame, the frequency of oscillator 703 is adjusted to f^ 

5 and the interference-compensating signal is transmitted 
In place of the information-bearing burst in either the 
same or a nearby time slot within the frame. If the pro- 
tocol requires the infomriation-bearing signal be trans- 
mitted at a reduced power level, then controller 705 ad- 

10 justs the amplification of amplifier 706 during the time 
slot of the infonnation-bearing burst, adjusts the flre- 
quency of oscillator 703 to fc? and selects the interfer- 
ence-compensating signal for transmission during the 
frame at another time slot and^at an appropriate power 

15 level necessary to corttp^slte for the reduced-power 
burst. Similarly, if the protocol requires transmission of 
an Infomiation-bearing burst for less than a time slot, 
controller 705 adjusts the frequency of oscillator 703 
and transmits the interference-compensating signal as 

20 an extension of the burst during a duration necessary to 
compensate for the shortened burst. 



Claims 

25 

1. A method for operating a time division multiple ac- 
cess transmitter (700), comprising the steps of: 

transmitting bursts of an information-bearing 
signal (701) In predetermined ones of frames 
(Fig. 2- Frame 1) which each consists of a pre- 
determined number of time slots, the burst in 
each of said predetermined ones of frames be- 
ing transmitted at a predetenmined carrier fre- 
quency (f^) within a first predetermined num- 
bered one or more of said time slots (Fig. 2- 
Frame 1-Time Slot 3) for a predetemriined du- 
ration at a predetermined power level, CHAR- 
ACTERIZED IN THAT 

in frames other than said predetermined ones 
of said frames (Fig. 2-Frame 2), said other 
frames being ones in which a burst of said in- 
formation-bearing signal is not transmitted (Fig. 
2) or is transmitted not at said predetemriined 
power level (Fig. 3) and/or not for said prede- 
termined duration (Fig. 5). transmitting an inter- 
ference-compensating signal (708) at a com- 
pensation frequency (fj different from said car- 
rier frequency, said interference-compensating 
signal being transmitted during one or more of 
said first predetermined time slots of said other 
frames, but within less than all the time slots of 
said other frames. 

2. A method as claimed in claim 1 wherein in said other 
frames said interference-compensating signal is 
transmitted in the same numbered time slot as the 
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time slot in which bursts of said information-bearing 
signal are transmitted in said predetermined ones 
of frames. 

3. A method as claimed In claim 1 wherein said inter- 5 
ference-compensating signal is transmitted In at 
least one numbered time slot that is adjacent to the 
time slot in which a reduced power level burst is 
transmitted. 

10 

4. A method as claimed in claim 3 wherein the duration 
of said interference-compensating signal is equal to 
said predetermined duration of said burst. 

5. A method as claimed in claim 4 wherein the power 15 
level of said interference- compensating signal is 
equal to the difference between said predetermined 
power level and the reduced power level. 

6. A method as claimed in claim 1 wherein in each of 20 
said other frames in which the duration of the burst 

is less than the duration of said predetermined one 
of said time slots, the duration of said interference- 
compensating signal in each such frame is approx- 
imately equal to the difference between the duration 25 
of a said predetermined one of said time slots and 
the duration of the burst in said same frame. 

7. A method as claimed in claim 6 wherein the power 
level of said interference-compensating signal is 30 
equal to said predetermined power level. 

8. A method for operating a time division multiple ac- 
cess transmitter (700), comprising the steps of: 

35 

transmitting bursts of an information-bearing 
signal (701) in frames (Fig. 2) which each con- 
sists of a predetermined number of time slots, 
the burst being transmitted at a predetermined 
carrier frequency (f^) within a first predeter- 40 
mined numbered one or more of said time slots 
(Fig. 2- Frame 1-Time Slot 3) for a predeter- 
mined duration at a predetermined power level, 
CHARACTERIZED IN THAT 

45 

Upon turn on of the transmitter, in at least one 
frame prior (Fig. 4- Frame 1 ) to a frame in which 
a burst of an information-bearing signal is first 
transmitted at turn on (Fig. 4- Frame 3), trans- 
mitting an interference-compensating signal 50 
(fp) at a compensation frequency different from 
said carrier frequency within a second prede- 
termined numbered one or more of said time 
slots, of said at least one prior frame, at a power 
level less than said predetermined power level. 55 

9. A method as claimed in claim 8 wherein said second 
predetermined numbered one of said time slots is 



the same numbered time slot as said first predeter- 
mined numbered one. 

10. A method as claimed in claim 9 wherein an interfer- 
ence-compensating signal is transmitted in a plural- 
ity of successive frames prior to a frame in which a 
burst of an infomnation-bearing signal is first trans- 
mitted, the power level of the interference-compen- 
sating signal in each of such frames being in- 
creased from one successive frame to the next. 

11. A time division multiple access transmitter (700), 
comprising: 

means for transmitting bursts of an information- 
bearing signal (701) in predetermined ones of 
frames (Fig. 2- Frame 1 ) which each consists 
of a predetermined number of time slots, the 
burst Jn^ each of said predetermined ones of 
frames' being transmitted at a predetermined 
carrier frequency (f^) within a first predeter- 
mined numbered one or more of said time slots 
(Fig. 2- Frame 1-Time Slot 3) for a predeter- 
mined duration at a predetermined power level, 
and CHARACTERIZED BY 

means for transmitting an interference-com- 
pensating signal (f^) at a compensation fre- 
quency different from said carrier frequency in 
frames other than said predetermined ones of 
said frames (Fig. 2- Frame 2), said other frames 
being ones in which a burst of said information- 
bearing signal is not transmitted (Fig. 2) or is 
transmitted not at said predetermined power 
level (Fig. 3) and/or not for said predetemilned 
duration (Fig. 5), said interference-compensat- 
ing signal being transmitted during one or more 
of said first predetermined time slots of said 
other frames, but within less than all the time 
slots of said other frames. 

12. A transmitter as claimed in claim 11 wherein in said 
other frames said interference-compensating sig- 
nal is transmitted in the same numbered time slot 
as the time slot in which bursts of said infomnation- 
bearing signal are transmitted in said predeter- 
mined ones of frames. 

13. A transmitter as claimed in claim 11 wherein said 
interference-compensating signal is transmitted in 
at least one numbered time slot that is adjacent to 
the time slot in which a reduced power level burst 
is transmitted. 

14. A transmitter as claimed in claim 13 wherein the du- 
ration of said interference-compensating signal Is 
equal to said predetermined duration of each of said 
bursts. 
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15. A transmitter as claimed In claim 14 wherein the 
power level of said interference-compensating sig- 
nal is approximately equal to the difference between 
said predetermined power level and the reduced 
power level. 

16. A transmitter as claimed in claim 1 1 wherein in each 
of said other frames in which the duration of the 
burst is less than the duration of said predetemnined 
one of said time slots, the duration of said interfer- 
ence-compensating signal in each such frame is 
approximately equal to the difference between the 
duration of a said predetermined one of said time 
slots and the duration of the burst in said same 
frame. 

17. A transmitter as claimed in claim 16 wherein the 
power level of said interference-compensating sig- 
nal is equal to said predetermined power level. 

18. A time division multiple access transmitter (700), 
comprising: 

means for transmitting bursts of an information- 
bearing signal (701) in frames (Fig. 2- Frame 
1) which each consists of a predetermined 
number of time slots, each burst being trans- 
mitted at a predetermined carrier frequency (f^) 
within a first predetermined numbered one or 
more of said time slots (Fig. 2- Frame 1-Time 
Slot 3) for a predetermined duration at a prede- 
temnined power level, and CHARACTERIZED 
BY 

means for transmitting (708) an interference- 
compensating signal at a compensation fre- 
quency (fp) different from said earner frequency 
within a second predetermined numbered one 
or more of said time slots at a power level less 
than said predetemnined power level upon turn 
on of the transmitter, said interference-com- 
pensating signal being transmitted in at least 
one frame prior (Fig. 4- Frame 1) to a frame in 
which a burst of an information-bearing signal 
is first transmitted at turn on (Fig. 4- Frame 3). 

19. A transmitter as claimed in claim 18 wherein said 
second predetermined numbered one of said time 
slots is the same numbered time slot as said first 
predetermined numbered one. 

20. A transmitter as claimed in claim 19 wherein said 
means for transmitting an interference compensat- 
ing signal transmits in a plurality of successive 
frames prior to a frame in which a burst of an infor- 
mation-bearing signal is first transmitted, the power 
level of the interference-compensating signal in 
each of such frames being increased from one suc- 



cessive frame to the next. 



Patentansprtiche 

5 

1 . Verfahren zum Betreiben eines Zeitmultiplexzugriff- 
Senders (700) mit folgenden Schritten: 

Ubertragen von Buhcieln eines Nutzsignals 

^0 (701 ) in vorbestimmten Rahmen (Fig. 2 - Rah- 

men 1), die jeweils aus einer vorbestimmten 
Anzahl von Zeitschlitzen best'ehen, wobei das 
Bundel in jedem der vorbestimmten Rahmen 
mit einer vorbestimmten Tragerfrequenz (f^) in 
einem ersten oder mehrerein^ vorbestimmten 
numerierten der Zeitschlitze (Fig. 2 - Rahmen 
1 - Zeitschlitz 3) fur eine vorbestlmmte Zeitdau- 
er mit einem vorbestimmten Leistungspegel 
ubertragen wird, dadurch gekennzeichnet, 

20 daft in anderen Rahmen als* den vorbestimm- 

ten der RahmefffFig. 2 - Rahmen 2), wobei die 
anderen Rahmen solche sind, in denen ein 
Bundel des Nutzsignals nicht ubertragen wird 
(Fig. 2) Oder nicht mit dem vorbestimmten Lei- 

25 stungspegel (Fig. 3) und/oder nicht fur die vor- 

bestlmmte Zeitdauer (Fig. 5) ubertragen wird, 
Ubertragen eines Entstorungssignals (708) mit 
einer sich von der Tragerfrequenz unterschei- 
denden Entstorungsfrequenz (f^,), wobei das 

30 Entstorungssignal wahrend eines oder mehre- 

rer der ersten vorbestimmten Zeitschlitze der 
anderen Rahmen, aber in weniger als alien 
Zeitschlitzen der anderen Rahmen ubertragen 
wird. 

35 

2. Verfahren nach Anspruch 1, wobei in den anderen 
Rahmen das Entstorungssignal im selben nume- 
rierten Zeitschlitz wie der Zeitschlitz ubertragen 
wird, in dem Bundel des Nutzsignals in den vorbe- 
stimmten der Rahmen ubertragen werden. 

3. Verfahren nach Anspruch 1, wobei das Entsto- 
rungssignal in mindestens einem numerierten Zeit- 
schlitz ubertragen wird, der dem Zeitschlitz benach- 
bart ist, in dem ein Bundel mit verringertem Lei- 
stungspegel ubertragen wird. 

4. Verfahren nach Anspruch 3, wobei die Zeitdauer 
des Entstorungssignals der vorbestimmten Zeit- 
dauer des Bundels gleich ist. 

5. Verfahren nach Anspruch 4, wobei der Leistungs- 
pegel des Entstorungssignals gleich dem Unter- 
schied zwischen dem vorbestimmten Leistungspe- 
gel und dem verringerten Leistungspegel ist. 

6. Verfahren nach Anspruch 1 , wobei in jedem der an- 
deren Rahmen, in dem die Zeitdauer des Bundels 
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geringer als die Zeitdauer des vorbestimmten der 
Zeitschlitze ist, die Zeitdauer des Entstorungssi- 
gnals In jedem derartigen Rahman annahernd 
gleich dem Unterscliied zwischen der Zeitdauer des 
vorbestimmten der Zeitschlitze und der Zeitdauer 5 
des Biindels in demselben Rahmen ist. 

7. Verfahren nach Anspruch 6, wobei der Leistungs- 
pegel des Entstorungssignals gleich dem vorbe- 
stimmten Leistungspegel ist. 

8. Verfahren zum Betreiben eines Zeitmultiplexzugriff- 
Senders (700), mit folgenden Schritten: 

Obertragen von Bundein eines Nutzsignats ^5 
(701) in Rahmen (Fig. 2), die Jewells aus einer 
vorbestimmten Anzahl von Zeitschlitzen beste- 
hen, wobei das Bundel mit einer vorbestimmten 
Tragerfrequenz (f^) in einem ersten oder meh- 
reren vorbestimmten numerierten Zeitschlitzen 20 
(Fig. 2 - Rahmen 1 - Zeitschlitz 3) fur eine vor- 
bestimmte Zeitdauer mit einem vorbestimmten 
Leistungspegel ubertragen wird, dadurch ge- 
kennzeichnet, dali 

bei Einschaiten des Senders in mindestens ei- 25 
nem Rahmen vor (Fig. 4 - Rahmen 1) einem 
Rahmen, in dem ein Bundel eines Nutzsignals 
bei Einschaiten zuerst ubertragen wird (Fig. 4 
- Rahmen 3), Ubertragen eines Entstorungssi- 
gnals (fg) mit einer anderen Entstorungsfre- 30 
quenz als der Tragerfrequenz in einem zweiten 
Oder mehreren vorbestimmten numerierten der 
Zeitschlitze des mindestens einen vorigen 
Rahmens mit einem geringeren Leistungspe- 
gel als dem vorbestimmten Leistungspegel. 35 

9. Verfahren nach Anspruch 8, wobei der zweite vor- 
bestimmte numerierte der Zeitschlitze derselbe nu- 
merierte Zeitschlitz wie der erste vorbestimmte nu- 
merierte ist. 40 

10. Verfahren nach Anspruch 9, wobei ein Entstorungs- 
signal in einer Mehrzahl aufeinanderfolgender Rah- 
men vor einem Rahmen ubertragen wird, in dem ein 
Bundel eines Nutzsignals zuerst ubertragen wird, 45 
wobei der Leistungspegel des Entstorungssignals 

in jedem derartigen Rahmen von einem aufeinan- 
derfolgenden Rahmen zum nachsten erhoht wird. 

1 1 . Zeitmultlplexzugriff-Sender (700) mit folgendem: 50 

Mittein zum Ubertragen von Bundein eines 
Nutzsignals (701) in vorbestimmten Rahmen 
(Fig. 2 - Rahmen 1), die jeweils aus einer vor- 
bestimmten Anzahl von Zeitschlitzen beste- 55 
hen, wobei das Bundel in jedem der vorbe- 
stimmten Rahmen mit einer vorbestimmten 
Tragerfrequenz (f^) in einem ersten oder meh- 



reren vorbestimmten numerierten der Zeit- 
schlitze (Fig. 2 - Rahmen 1 - Zeitschlitz 3) fur 
eine vorbestimmte Zeitdauer mit einem vorbe- 
stimmten Leistungspegel ubertragen wird, und 

gekennzeichnet durch 

Mittel zum Ubertragen eines Entstorungssignals 
(fj mit einer^nderen Entstorungsfrequenz als der 
Tragerfrequenz in anderen Rahmen als den vorbe- 
stimmten der Rahnnen (Fig. 2 - Rahmen 2), wobei 
die anderen Rahnnen solche sind, in denen ein Bun- 
del des Nutzsignals nicht ubertragen wird (Fig. 2) 
Oder nicht mit dem. vorbestimmten Leistungspegel 
(Fig. 3) und/oderijnicht fur die vorbestimmte Zeit- 
dauer (Fig. 5) ubertragen wird, wobei das Entsto- 
rungssignal wahrend eines oder mehrerer der er- 
sten vorbestimmten Zeitschlitze der anderen Rah- 
men, aber in weniger als alien Zeitschlitzen der an- 
deren Rahmen ubertragen wird. 

12. Sender nach Anspruch 11, wobei in den anderen 
Rahmen das Entstorungssignal im selben nume- 
rierten Zeitschlitz wie der Zeitschlitz ubertragen 
wird, in dem Bundel des Nutzsignals in den vorbe- 
stimmten der Rahmen ubertragen werden. 

13. Sender nach Anspruch 11, wobei das Entstorungs- 
signal in mindestens einem numerierten Zeitschlitz 
ubertragen wird, der dem Zeitschlitz benachbart ist, 
in dem ein Bundel mit verringertem Leistungspegel 
ubertragen wird. 

14. Sender nach Anspruch 1 3, wobei die Zeitdauer des 
Entstorungssignals gleich der vorbestimmten Zeit- 
dauer jedes der Bundel ist. 

15. Sender nach Anspruch 14, wobei der Leistungspe- 
gel des Entstorungssignals annahernd gleich dem 
Unterschied zwischen dem vorbestimmten Lei- 
stungspegel und dem verringerten Leistungspegel 
Ist. 

16. Sender nach Anspruch 11 , wobei in jedem der an- 
deren Rahmen, in dem die Zeitdauer des Biindels 
geringer als die Zeitdauer des vorbestimmten der 
Zeitschlitze ist, die Zeitdauer des Entstorungssi- 
gnals in jedem derartigen Rahmen annahernd 
gleich dem Unterschied zwischen der Zeitdauer des 
vorbestimmten der Zeitschlitze und der Zeitdauer 
des Biindels in demselben Rahmen ist. 

17. Sender nach Anspruch 16. wobei der Leistungspe- 
gel des Entstorungssignals gleich dem vorbestimm- 
ten Leistungspegel ist. 

18. Zeitmuitiplexzugriff-Sender (700) mit folgendem: 

Mittein zum Ubertragen von Bundein eines 



9 



17 



EP 0 878 928 B1 



18 



Nutzsignals (701) in Rahmen (Fig. 2 - Rahmen 
1), die jeweils aus einer vorbestimmten Anzahl 
von Zeitschlitzen bestehen, wobei jedes Bun- 
del mit einer vorbestimmten Tragerfrequenz 
(fn) in einem ersten oder mehreren vorbe- 5 
stimmten numerierten der Zeitschlitze (Fig. 2 - 
Rahmen 1 - Zeitschlitz 3) fur eine vorbestimmte 
Zeitdauer mit einem vorbestimmten Leistungs- 
pegel ubertragen wird, und 

10 

gekennzeichnet durch 

Mittel zum Ubertragen (708) eines Entstorungssl- 
gnals mit einer anderen Entstorungsfrequenz (f^,) 
als der Tragerfrequenz in einem zweiten oder meh- 
reren vorbestimmten numerierten der Zeitschlitze f5 
mit einem geringeren Leistungspegel als dem vor- 
bestimmten Leistungspegel bei Einschalten des 
Senders, wobei das Entstorungssignal in minde- 
stens einem Rahmen vor (Fig. 4 - Rahmen 1 ) einem 
Rahmen ubertragen wird, in dem ein Bundel eines 20 
Nutzsignals zuerst bei Einschalten ubertragen wird 
(Fig. 4 - Rahmen 3). 



dans des frames autres que lesdites frames 
pr6d6termln6es desdites trames (figure 2 - Trame 
2), lesdites autres trames 6tant celles dans lesquel- 
les une rafale dudit signal porteur d'informations 
n'est pas 6mise (figure 2) ou est 6mise non audit 
niveau de puissance pr§d§termin6 (figure 3) et/ou 
non pendant ladite dur^e pr6d6termin6e (figure 5), 
['^mission d'un signal compensateur d'interf^rence 
(708) ^ une frequence de compensation (fj diff6- 
rente de ladite frequence porteuse, ledit signal com- 
pensateur d'lnterf6rence 6tant 6mis durant une ou 
plusieurs desdites premieres tranches de temps 
pr§d6tenmin6es desdites autres trames, mais dans 
moins que toutes les tranches de temps desdites 
autres trames. 

2. Proc§d6 selon la revendication 1 , dans lequel dans 
lesdites autres trames ledit signal compensateur 
d*interf6rence est 6mis dans la tranche de temps de 
meme num6ro que la tranche de temps dans laquel- 
le des rafales dudit signal porteur d'infonnations 
sont 6mises dans lesdites trames pr6d6termin6es. 



19. Sender nach Anspruch 18, wobei der zweite vorbe- 
stimmte numerierte der Zeitschlitze derselbe nume- 
rierte Zeitschlitz wie der erste vorbestimmte nume- 
rierte ist. 

20. Sender nach Anspruch 19, wobei das Mittel zum 
Ubertragen eines Entstorungssignals in einer 
Mehrzahl aufeinanderfolgender Rahmen vor einem 
Rahmen ubertragt, in dem ein Bundel eines Nutz- 
signals zuerst ubertragen wird, wobei der Lei- 
stungspegel des Entstorungssignals in jedem der- 
artigen Rahmen von einem aufeinanderfolgenden 
Rahmen zum nachsten erhoht wird. 



Revendlcations 

1. Proc6d4 d'exploitation d'un 6metteur ^ acc§s mul- 
tiple ^ repartition dans !e temps (700), comprenant 
les stapes de : 

emission de rafales d'un signal porteur d'infor- 
mations (701) dans des trames pr6d6termi- 
n6es de trames (figure 2 - Trame 1 ) qui consis- 
tent chacune en un nombre pr6d6termin6 de 
tranches de temps, la rafale dans chacune des- 
dites trames pr6d§termin6es 6tant emise ^ une 
frequence porteuse pred6termlnee (f^) dans 
une ou plusieurs premieres tranches de temps 
num6rot6es pr6d6termin6es desdites tranches 
de temps (figure 2 - Trame 1 -Tranche de Temps 
3) pendant une duree pr6d§terminee i un ni- 
veau de puissance predetermine. 



3. Precede selon la revendication 1, dans lequel ledit 
25 signal compensateur d*interference est emis dans 
au moins une tranche de temps numerotee qui est 
adjacente ^ la tranche de temps dans laquelle une 
rafale de niveau de puissance reduit est emise. 

30 4. Precede selon la revendication 3, dans leque! la du- 
ree dudit signal compensateur d'interference est 
egale ^ ladite duree predeterminee de ladite rafale. 



5. Precede selon la revendication 4, dans lequel le ni- 
35 veau de puissance dudit signal compensateur d'in- 
terference est 6gal ^ la difference entre ledit niveau 
de puissance predetermine et le niveau de puissan- 
ce redurt. 

40 6. Precede selon la revendication 1 , dans lequel dans 
chacune desdites autres trames dans laquelle la 
duree de la rafale est inferieure a la duree de ladite 
tranche de temps predeterminee desdites tranches 
de temps, la duree dudit signal compensateur d'in- 

^5 terference dans chaque telle trame est approxima- 
tivement egale e la difference entre la duree d'une 
dite tranche de temps predeterminee desdites tran- 
ches de temps et la dur6e de la rafale dans ladite 
meme trame. 

50 

7. Precede selon la revendication 6, dans lequel le ni- 
veau de puissance dudit signal compensateur d'in- 
terference est egal audit niveau de puissance pre- 
determine. 

55 

8. Precede d'exploitation d'un 6metteur a acces mul- 
tiple a repartition dans le temps (700), comprenant 
les etapes de : 



CARACTERISE PAR 
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emission de rafales d'un signal porteur d'infor- 
mations (701) dans des trames (figure 2) qui 
consistent cliacune en un nombre pr6d6tennil- 
ne de tranches de temps, la rafale etant 6mise 
a une frequence porteuse pr6d6termin6e (f^) 5 
dans une ou plusieurs premieres tranches de 
temps num6rot6es predetermin6es desdites 
tranches de temps (figure 2 - Trame 1 -Tranche 
de Temps 3) pendant une dur6e pr6d§temninee 
a un niveau de puissance pr6d6termin6, io 

CARACTERISE PAR 

a la mise en marche de I'^metteur, dans au 
moins une trame anterieure (figure 4 - Trame 1) a 
une trame dans laquelle une rafale d'un signal por- 15 
teur d'informations est emise la premiere fols a la 
mise en marche (figure 4 - Trame 3), ['emission d'un 
signal compensateur d'interference (f^) a une fre- 
quence de compensation differente de ladite fre- 
quence porteuse dans une ou plusieurs deuxiemes 20 
tranches de temps numerotees predeterminees 
desdites tanches de temps, d'au moins une trame 
anterieure, a un niveau de puissance inferieur audit 
niveau de puissance predetermine. 

25 

9. Precede selon la revendication 8, dans lequel ladite 
deuxieme tranche de temps predeterminee nume- 
rotee desdites tranches de temps est la tranche de 
temps de meme numero que ladite premiere tran- 
che de temps numerotee predeterminee. 30 

10. Procede selon la revendication 9, dans lequel un 
signal compensateur d'interference est emis dans 
une pluralite de tranches de temps successives an- 
terieures a une trame dans laquelle une rafale d'un 35 
signal porteur d'informations est emise la premiere 
fois, le niveau de puissance du signal compensa- 
teur d'interference dans chacune de telles trames 
etant accru d'une trame successive a la suivante. 

40 

11. Emetteur a acces multiple a repartition dans le 
temps (700), comprenant : 

un moyen pour emettre des rafales d'un signal 
porteur d'informations (701) dans des trames 45 
predeterminees de trames (figure 2 - Trame 1) 
qui consistent chacune en un nombre predeter- 
mine de tranches de temps, la rafale dans cha- 
cune desdites trames predeterminees de tra- 
mes etant emise a une frequence porteuse pre- 50 
determinee (f^) dans une ou plusieurs premie- 
res tranches de temps numerotees predetermi- 
nees desdites tranches de temps (figure 2 - 
Trame 1 -Tranche de Temps 3) pendant une du- 
ree predeterminee a un niveau de puissance 55 
predetermine, et 

CARACTERISE PAR 



un moyen pour emettre un signal compensa- 
teur d'interference (f^) a une frequence de compen- 
sation differente de ladite frequence porteuse dans 
des trames autres que lesdites trames predetermi- 
nees desdites trames (figure 2 - Trame 2), lesdites 
autres trames etant celles dans lesquelles une ra- 
fale dudit signal porteur d'infonnations n'est pas 
emise (figure 2) ou esfc^mise non audit niveau de 
puissance predetermine (figure 3) et/ou non pen- 
dant ladite duree predeterminee (figure 5), ledit si- 
gnal compensateurd'interference etant emis dura nt 
une ou plusieurs desdites premieres tranches de 
temps predeterminees desdites autres trames, 
mais dans moins que toufes^es tranches de temps 
desdites autres trames. 

12. Emetteur selon la revendication 11, dans lequel 
dans lesdites autres trames ledit signal compensa- 
teur d'interference est em is .dans la tranche de 
temps de meme numero que la tranche de temps 
dans laquelle des rafales dudit signal porteur d'in- 
formations sont emises dans lesdites trames pre- 
determinees de trames. 

13. Emetteur selon la revendication 11, dans lequel le- 
dit signal compensateur d'interference est emis 
dans au moins une tranche de temps numerotee 
qui est adjacente a la tranche de temps dans laquel- 
le une rafale de niveau de puissance reduit est emi- 
se. 

14. Emetteur selon la revendication 13, dans lequel la 
duree dudit signal compensateur d'interference est 
egale a ladite duree predeterminee de chacune 
desdites rafales. 

15. Emetteur selon la revendication 14, dans lequel le 
niveau de puissance dudit signal compensateur 
d'interference est approximativement egal a la dif- 
ference entre ledit niveau de puissance predetermi- 
ne et le niveau de puissance reduit. 

16. Emetteur selon la revendication 11, dans lequel 
dans chacune desdites autres trames dans laquelle 
la duree de la rafale est inferieure a la duree de la- 
dite tranche de temps predeterminee desdites tran- 
ches de temps, la duree dudit signal compensateur 
d'interference dans chaque telle trame est approxi- 
mativement egale a la difference entre la duree 
d'une tranche de temps predeterminee desdites 
tranches de temps et la duree de la rafale dans la- 
dite meme trame. 

17. Emetteur selon la revendication 16, dans lequel le 
niveau de puissance dudit signal compensateur 
d'interference est egal audit niveau de puissance 
predetermine. 
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18. Emetteur k acc6s multiple par repartition a reparti- 
tion dans le tennps (700), comprenant : 

un moyen pour 6mettre des rafales d'un signal 
porteur d'Informations (701) dans des trames s 
(figure 2 - Trame 1) qui consistent chacune en 
un nombre pr6d6termin6 de tranches de 
temps, chaque rafale etant ^mise a une fre- 
quence porteuse pr6detemiinee (fp) dans une 
ou plusieurs premieres tranches de temps nu- io 
m6rotees pr6d6terminees desdites tranches 
de temps (figure 2 - Trame 1 -Tranche de Temps 
3) pendant une duree predeterminee ^ un ni- 
veau de puissance predetermine, et 

15 

CARACTERISE PAR 

un moyen pour 6mettre (708) un signal com- 
pensateur d'interference ^ une frequence de com- 
pensation (fj,) differente de ladite frequence porteu- 
se dans.une ou. plusieurs deuxiemes tranches de 20 
temps num6rot6es pr6d6terminees desdites tran- 
ches de temps ^ un niveau de puissance Inferieur 
audit niveau de puissance predetermine ^ la mise 
en marche de I'^metteur, ledtt signal compensateur 
d'interference §tant 6mis dans au moins une trame 25 
anterieure (figure 4 - Trame 1) a une trame dans 
laquelle une rafale d'un signal porteur d'Informa- 
tions est emise la premiere fois a la mise en marche 
(figure 4 - Tranne 3), 

30 

19. Emetteur selon ta revendication 18, dans lequel la- 
dite deuxieme tranche de temps numerotee pr6de- 
terminee desdites tranches de temps est la tranche 
de temps de meme num6ro que ladite premiere 
tranche de temps num6rotee predeterminee. 35 

20. Emetteur selon la revendication 19, dans lequel le- 
dit moyen d'ennission d'un signal compensateur 
d'interference emet dans une pluralite de tranches 
de temps successives anterieures a une trame 
dans laquelle une rafale d'un signal porteur d'Infor- 
mations est emise la premiere fois, le niveau de 
puissance du signal compensateur d'interference 
dans chacune de telles trames etant accru d'une 
trame successive e la suivante. 45 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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FIG. 7 
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